professionals. Optometrists are well-placed in the community to advise otherwise healthy 5 smokers to quit, yet remain relatively neglected in smoking cessation research and policy. In 6 a national survey, this study investigated self-reported practices of UK optometrists for 7 delivering brief tobacco smoking cessation interventions to patients. web-based survey assessing: training related to smoking cessation; current practice [i.e. the 12 proportion of patients to which components of very brief advice (Ask, Advise, Assist) and 13 other evidence-based smoking cessation behaviour change techniques were delivered]; and 14 barriers/enablers to intervention delivery. 15
Conclusions: Substantial gaps exist in UK optometrists' current smoking cessation training 1 and practice. Evidence-based training resources are needed to support the implementation of 2 smoking cessation interventions into routine optometry practice. 3 4 IMPLICATIONS 5 6
Optometrists are well placed in the community to delivery brief advice interventions to a 7 large population of smokers. This survey provides a comprehensive description of current 8 UK optometry practice related to the provision of evidence-based brief tobacco smoking 9 cessation interventions to patients. Although optometrists perceive advising on smoking 10 cessation as part of their role, numerous substantial gaps in current practice and training 11 remain which need to be addressed through targeted interventions to increase 12 implementation .  13   14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40 INTRODUCTION  1  2 Behavioural support interventions for smoking cessation have been shown to be highly 3 effective and cost-effective (1). Such interventions aim to maximize smokers' motivation to 4 quit, promote effective use of pharmacological interventions, and facilitate relapse prevention 5 and coping (2-4). Behavioural interventions can be delivered at different intensities-from 6 very brief advice (VBA) (i.e. the 3A's: Ask about smoking status, Advise on smoking 7 cessation, Assist the smoker to quit), delivered once off, over a few minutes, with the primary 8 aim of promoting quit attempts (5); to more intensive cessation focused, multi-session 9 support delivered by specialist advisors in dedicated stop smoking services (1). 10
11
The UK National Institute of Health and Care Excellence (NICE) Smoking Cessation Quality 12
Standards (2013) (6) and equivalent guidelines internationally (7) recommend that all 13 healthcare professionals routinely assess smoking status in patients. Various healthcare 14 professionals have become involved in delivering VBA interventions, including: General 15 Practitioners (i.e. GPs/ family physicians), cardiologists, nurses, pharmacists, psychologists, 16 midwives, and dentists (8, 9). Smokers receiving VBA from such healthcare professionals are 17 more likely to make a quit attempt, and succeed, compared to those offered no advice or 18 support (5). However, to date, optometrists have remained a relatively neglected healthcare 19 professional group in smoking cessation policy, research and service provision; representing 20 an untapped resource with the potential to contribute to smoking cessation (10, 11). 21
22
This overlooked opportunity is surprising, given smoking is one of the leading modifiable 23 factors associated with age-related macular degeneration-the most common cause of 24 blindness in the UK (12) , and other ocular conditions such as cataracts (13) and thyroid eye 25 disease (14). However, public awareness in the UK of links between smoking and ocular 26 health risks is low (15). Furthermore, it has been argued that optometrists are especially well 1 placed to deliver smoking cessation support to a wide range of smokers, who are otherwise 2 healthy and may not come into regular contact with healthcare professionals (16). The role of 3 optometrists in healthcare delivery has recently expanded to include broader health 4 promotion. Optometrists often advise on dietary lifestyle changes to patients at risk of, or 5 newly diagnosed with, age-related macular degeneration (17). It has therefore been suggested 6 that optometrists should also advise on smoking cessation; to the extent that in the UK, the 7
College of Optometrists has responded to the NICE Smoking Cessation Quality Standards 8 requesting the role of optometrists in delivering smoking cessation support be recognized 9
(18). 10
However, there is limited knowledge regarding the extent to which optometrists currently 11 deliver smoking cessation support to patients. The few studies conducted to date in the UK 12 and internationally (i.e. Canada, USA, Australia) report that, although most optometrists are 13 aware of the link between smoking and ocular conditions, and believe assessing smoking 14 status in patients is part of their role (11, 19-21), there is wide variation in the proportion of 15 optometrists (6% to 50%) that actually ask patients about smoking habits during a 16 consultation (11, 17, 21, 22 ). An even smaller proportion of optometrists assess patients' 17 motivation to quit (6%), or offer advice regarding possible strategies for quitting (2% to 18 13%)(23). Reported barriers to delivering smoking cessation interventions include lack of 19 financial incentives, training, knowledge, and time (11, 23) . 20
21
However, these studies are arguably not representative of current practice in the UK. Existing 22 UK-based surveys have primarily been conducted over 10 years ago (21, 22). More recent 23 surveys have either been conducted in different countries and/or healthcare systems (11, 20, 24 23), or do not comprehensively assess the delivery of all components of evidence-based 25 smoking cessation VBA (i.e. enquire about 'Ask' component but not 'Advise' or 'Assist') 1 (17). There is thus a need to comprehensively assess and establish UK optometrists' current 2
practice. 3 4
The aim of the current study was to conduct a national survey to determine current practice 5 amongst UK optometrists regarding the delivery of brief evidence-based interventions (i.e. 6 VBA) for tobacco smoking cessation. Secondary aims were to: i) investigate variation in 7 service provision according to optometrists' characteristics (e.g. years of experience, 8 training), and ii) examine optometrists' perceived barriers and enablers to delivering smoking 9 cessation interventions to patients. 10
11

METHODS 12
This study received ethical approval from the City University London School of Health 13
Sciences ethics committee (Ref: Opt/Proportionate Review/24). 14
Design 15
National web-based survey. 16
Participants and Sampling 17
Potentially eligible participants included currently practising optometrists registered on the 18 membership database of the UK College of Optometrists. This database currently has 9,000 19 registered members. A pragmatic approach to maximizing response rate was taken by 20 recruiting a randomly selected sub-sample of all registered members. This was deemed likely 21 to increase response rate as a smaller sample facilitates identification of bounce back emails, 22 regional selection, and personalization of invitation emails (24). Following the methods of 23 Dabasia et al. (2014) , the required sample size was calculated using Cochran's formula for 24 continuous and categorical data (24, 25) . Using this formula, based on a 5% error margin and 25 alpha set at 0.05, for a population of approximately 9,000 potential participants, a sample size 1 of 370 responses was deemed necessary. Previous literature on optometrists' responses to 2 surveys estimates a 30% response rate (24). Therefore, to account for this, 1,200 optometrists 3 currently registered on the College of Optometrists database membership were randomly 4 sampled and invited to participate in the survey. proportion of patients (1-None to 5-All) they deliver components of VBA (i.e. Ask, Advise, 22 Assist), alongside other evidence-based smoking cessation behavior change techniques (27) . 23
Section 4: Listed potential barriers and enablers to delivering smoking cessation interventions 24 (e.g. lack of knowledge/ skills, concern over intruding on patients' lifestyle choice), which 25 respondents were asked to tick all that apply. Respondents were asked to rate the extent to 1 which they considered supporting patients to quit part of their role on a five-point Likert- The survey was conducted in June 2015. The questionnaire was uploaded and hosted online 12 using the tool 'SurveyMonkey' (a provider of web-based surveys; www.surveymonkey.com).
13
A personalized, explanatory letter of invitation to take part in the survey was sent via email 14 from the College of Optometrists to the sub-sample of randomly selected 1,200 optometrists. 15
Weekly reminders were sent to non-responders up to four weeks following the initial 16 invitation email. Consent to take part in the survey was implied by completion of the 17
questionnaire. 18
Analysis 19
After closure of the survey, all data were imported into SPSS 21.0, anonymised and cleaned 20 to remove any duplicate responses. Data were summarized using descriptive statistics [i.e. 21 percentages (n), or mean/ standard deviation] as appropriate. 22
23
In post-hoc analyses, the association between the delivery of VBA intervention components-24 Ask, Advise, Assist, and key optometrists' demographic characteristics (i.e. years qualified, 25 training, country, place of work, and smoking status) was examined using Chi-squared 1 analyses. Some response options were collapsed to avoid small group sizes. Items in Section 2 3 of the survey regarding the proportion of patients to which optometrists report delivering 3 evidence-based components of VBA interventions to were collapsed into two categories for 4 analysis: 'infrequent delivery' (i.e. 'None of them,' 'Few of them,' and 'Some of them' 5 responses) and 'frequent delivery' (i.e. 'Most of them' and 'All of them' responses). 6
Similarly, 'years qualified' was collapsed into three categories: 'Less than 5 years,' '6 to 25 7 years,' and '25 years plus.' Optometrists were categorized as either 'having received formal 8 training' or 'not having received formal training' in smoking cessation. Location of current 9 practice was collapsed according to country (i.e. England, Scotland, Wales, Northern 10 Ireland). 11
12
RESULTS
13
Response rate 14
In total, 408 responses were received (34% response rate). Only one quarter of optometrists reported having been taught how to assess smoking status 7 during a routine eye examination (25.3%, n=98). Even fewer reported having received formal 8 training in how to support smokers to quit in practice (16.7%, n=56) ( Table 2 ). Only a small 9 proportion of respondents had been formally assessed in their smoking cessation knowledge 10 and/or practical skills (4.2%, n=16) ( Table 2) . 11
12
The majority of respondents reported having sufficient knowledge on the relationship 13 between smoking and eye disease (73.8%, n=307) (Table 2) , which is reflected in the fact 14 that 'the relationship between smoking and eye disease' was selected as the most frequently 15 covered topic in the curricula of smoking cessation training respondents reported receiving 16 (Supplementary File 2). In contrast, the least frequently covered topics in the curricula of 17 smoking cessation training included: 'practical delivery of smoking cessation interventions in 18 clinical settings (e.g. observations in practice)' (2.1%, n=5), and 'smoking cessation 19 medications' (3.2%, n=9) (Supplementary File 2). In turn, most (48.9%, n=190) respondents 20 felt inadequately trained to advise patients of smoking cessation in practice (Table 2) . The proportion of patients with whom optometrists reported delivering each evidence-based 6 component of very brief advice (3 A's) interventions is presented in Table 3 and summarized 7 below. reported doing so for 'most/all' return or follow-up patients (28.3%, n=106). For patients 12 who smoke, just 10.4% (n=39) reported assessing patients' motivation to quit tobacco use 13 (Table 3) . 14 15 Advise about smoking cessation: Although only 14.6% (n=56) of optometrists reported 16 advising 'most/all' patients who smoke about the general harmful effects of tobacco use, 45% 17 (n=167) reported providing optometry specific advice to 'most/all' smoking patients about 18 links between smoking and age-related macular degeneration (Table 3) . Most optometrists 19 reported advising 'none/very few' patients who smoke to quit completely (54%, n=202), 20
and/or to cut down or gradually reduce tobacco use (52%, n=194). A minority reported 21 providing advice to 'most/all' patients who smoke on stop smoking medications (2.4%, n=9) 22 (Table 3 ). This typically involved: 'general advice not specific to a particular medication' 23 and/or 'recommending patients discuss medication options with another healthcare 24 professional' (i.e. GP) (52.4%, n=22). Advice on specific medications was most often for 1 single or combined nicotine replacement therapy products (38%, n=16). 2
[TABLE 3 HERE] 3
Assist smoker to quit: Only 3.2% (n=12) of optometrists reported providing in house 1 assistance to 'most/all' patients who smoke to quit. Even fewer (0.8%, n=3) reported 2 following up on whether or not the patient successfully quit (Table 3) . If a patient 3 expressed an interest in quitting, most optometrists reported that they would respond 4 by advising the patient to see another healthcare professional (e.g. GP/ pharmacist) 5 (65.1%, n=245) (Supplementary Figure 1) . Although 12.3% (n=48) of respondents 6 reported that they would refer a patient to a stop smoking service, a comparable 7 proportion (13.6%, n=51) reported being unaware of smoking cessation services 8 locally and thus were unsure how to refer patients (Supplementary Figure 1) . 9 10
Differences in current practice according to optometrist demographic characteristics 11
No significant differences were observed in current practice according to the number 12 of years optometrists had been qualified, or their current/past smoking behaviour 13 (Table 4) . However, optometrists were significantly more likely to assess smoking 14 status in new patients if they were currently practising in Scotland (χ²(2)=32.95, p < 15 0.001) compared to England or Wales. A significantly higher proportion of 16 optometrists who worked in an independent practice reported advising patients who 17 smoke to quit completely than those based in a multiple site practice (χ²(1)=4.27, p= 18 0.39). Optometrists who had received formal training in smoking cessation were also 19 significantly more likely to advise patients who smoke on the harms of smoking 20 (χ²(1)=9.45, p= 0.002), to quit completely (χ²(1)=13.1, p < 0.001), and/or cut down 21 (χ²(1)=4.27, p= 0.39), than those who had not received formal training (Table 4) . 22
Section 4: Barriers and enablers to delivering smoking cessation interventions 1
Although many respondents considered advising on smoking cessation to be a 'very 2 small part of their role' (47.1%, n=173), most believed optometrists are ideally placed 3 to discuss smoking cessation with patients within their practice (51.8%, n=188). The 4 most frequently reported barriers were concerns over 'intruding on patient lifestyle 5 choice' (71.4%, n=260), followed by 'lack of time' (64.6%, n=235), and 'lack of 6 knowledge on the subject' (n=53%, n=194) (Supplementary Figure 2) . The most 7 frequently endorsed enablers were: 'Further knowledge' (74.2%, n=213) and 8 'practical skills training' (46.9%, n=134), as well as 'establishing a professional norm 9 that optometrists are expected to provide smoking cessation advice' (48.1%, n=138), 10 (Supplementary Figure 3) . Although a third of respondents felt no financial incentives 11 were required to encourage assessment and recording of smoking status (34.1%, 12 n=104), approximately 20% (n=58) felt that £20 would be an appropriate financial 13 incentive for provision of advice on smoking cessation and also for referring patients 14 to local smoking cessation service (19.3%, n=60). However, a higher financial 15 incentive of £50 was deemed appropriate by the majority of respondents (17.
This survey investigated the self-reported practices of UK optometrists related to 4 smoking cessation. The findings provide an up-to-date, nationwide description of the 5 extent to which UK optometrists currently deliver evidence-based smoking cessation 6 interventions to patients who smoke. Approximately a third of optometrists reported 7 currently assessing patients' tobacco use. However, assessing and recording smoking 8 status alone is insufficient. There is evidence that it is specifically advice to quit, and 9 offering assistance to do so, that leads to more quit attempts (5). It is thus particularly 10 concerning that the present survey identified that few UK optometrists go on to advise 11 patients who smoke on the benefits of quitting and available options for support to do 12 so, and that even fewer subsequently offer to assist the smoker to quit, either in house 13 or via a referral to dedicated services. A limitation of the present study is the relatively low response rate (34%). However, 5 this is comparable with other survey studies in this professional group (17), and is 6 higher than other national surveys conducted of optometrists' smoking cessation 7 practice (i.e. Australia: 6% response rate) (20). Furthermore, the responses are prone 8 to a number of biases. First, self-selection bias, whereby the optometrists with a 9 specialist interest in smoking cessation are those more likely to have completed the 10 survey. Second, self-report and social desirability biases, whereby optometrists are 11 likely to have overestimated and reported the extent to which they deliver smoking 12 cessation advice in clinical practice (41). However, this indicates that the present 13 findings represent a 'best case scenario' of the extent to which optometrists currently 14 deliver smoking cessation support to patients who smoke. The actual gap in current 15 practice is thus likely to be even greater, as is in turn the consequent need for further 16 training and initiatives to bridge this gap. 17
It is important to also acknowledge the limitations in the scope of the present survey. 18
Smoking cessation is a complex issue, and in supporting smokers to quit it is 19 important to consider the different types of tobacco consumption (i.e. chewed, water 20 pipe), specific population groups that might face unique barriers to cessation (e.g. 21 adolescence (42), pregnancy, mental health), and the importance of highlighting the 22 broader consequences of smoking (e.g. of second hand smoke). However, in order to 23 keep the survey succinct, minimize respondent burden, and potential drop out, we did 24 not ask about smoking cessation advice at the more granular level, and instead limited 25 the scope of the survey items to enquiring about VBA more broadly (e.g. 'assessing 1 smoking status,' 'providing advice on health consequences,' 'providing advice on 2 cessation,' 'assisting to quit). 3
Conclusions
5
Substantial gaps exist in UK optometrists' current smoking cessation training and 6 practice. Smoking remains a significant public health priority. Optometrists have 7 potentially high public health reach in the community. If this potential is to be 8 realised, evidence-based training and guidance resources are needed to support the 9 introduction of smoking cessation interventions into routine optometry practice. 2 **n/a= Expected minimum frequencies are not all greater than 5-chi-square analyses assumptions therefore not met. 
